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DECLARATION OF TOKIHIRO SHIMURA UNDER 37 C.F.R. § 1.131 
IN U.S. PATENT APPLICATION NO. 10/690,073 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Sir: 



I, Tokihiro Shimura, hereby declare: 



1 . THAT I am the sole inventor of the subject matter disclosed and claimed in United States 

Patent Application No. 10/690,073 filed on October 21, 2003 in the United States Patent and 
Trademark Office, entitled "ABRASIVE, AND ABRASIVE MANUFACTURING 
METHOD AND DEVICE," hereafter referred to as the "Application." 
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2. THAT the Application as originally filed broadly discloses and claims abrasives 

composed of metal inorganic powders and that the Application broadly claims such devices in 
the following independent claims 1, 23, and 24: 



1 . An abrasive composed of an inorganic metal powder that contains at 

least one of not more than 1 .5 wt% boron, not more than 0.1 wt% aluminum 
and not more than 0.1 wt% titanium, and meets all the following conditions: 

(1 ) its true specific gravity is 4 g/cm 3 or more; 

(2) its average particle diameter is from 5 |im to 50 \im inclusive; 

(3) its maximum particle size is 100 pm or less; 

(4) its hardness (HMV) is from 1 10 to 340 inclusive, 

with the proviso that when the inorganic metal powder contains titanium in the 
absence of boron and aluminum, the inorganic metal powder further contains 
silicon in an amount of at least 0J* [[0.7]] wt%. 

23. An abrasive manufactured by an abrasive manufacturing method 
comprising the steps of: 

causing molten inorganic metal containing at least one of not more than 1 .5 
wt% boron, not more than 0.1 wt% aluminum and not more than 0.1 wt% 
titanium contained in a tundish including an ejecting nozzle to eject from the 
ejecting nozzle, with the proviso that when the molten inorganic metal 
contains titanium in the absence of boron and aluminum, the molten inorganic 
metal further contains silicon in an amount of at least 0JJ [[0.7]] wt%; and 

ejecting a pressurized fluid onto the molten metal ejected from the ejecting 
nozzle in such a manner that the pressurized fluid will form a conical shape, 
which converges downwards, and will surround the molten metal, thereby 
powdering the molten metal; 

wherein the conical shape that is formed by ejection of the pressurized fluid 
has a vertex angle that is set between not less than 10 degrees and less than 30 
degrees. 

24. An abrasive manufactured by a method including use of an abrasive 
manufacturing device, said abrasive comprising an inorganic metal powder 
containing at least one of not more than 1 .5 wt% boron, not more than 0. 1 wt% 
aluminum and not more than 0.1 wt% titanium, with the proviso that when the 
inorganic metal powder contains titanium in the absence of boron and 
aluminum, the inorganic metal powder further contains silicon in an amount of 
at least 0J5 [[0.7]] wt%, said inorganic metal powder having (i) a true specific 
gravity of at least 4 g/cm 3 , (ii) an average particle diameter in a range of from 
5jxm to 50 urn inclusive, (iii) a maximum particle size not exceeding 100 urn, 
and (iv) an HMV hardness in a range of from 110 to 340 inclusive, said 
method comprising : 

(1) providing said abrasive manufacturing device, comprising: 

a tundish for containing molten metal containing at least one of 
boron, aluminum and titanium; 
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an ejecting nozzle mounted on the tundish to cause the molten metal 
contained in the tundish to eject out; and 

an atomizing nozzle for ejecting a pressurized fluid onto the molten 
metal ejected from the ejecting nozzle in such a manner that the 
pressurized fluid will form a conical shape, which converges 
downwards, and will surround the molten metal; 

wherein the atomizing nozzle causes the pressurized fluid to eject so that 
the conical shape that is formed by ejection of the pressurized fluid has a 
vertex angle that is between not less than 10 degrees and less than 30 
degrees; 

(2) causing said molten metal to eject from the ejecting nozzle; and 

(3) ejecting said pressurized fluid onto the molten metal ejected from the 
ejecting nozzle to surround and powder the molten metal, thereby forming said 
abrasive. 

3. THAT I am aware that the Application has been examined by the United States Patent 

and Trademark Office, that I am aware that an Office Action was issued on June 14, 2006 by 
the United States Patent and Trademark Office, and that I am aware that the claims of the 
Application as reproduced herein have been rejected on various prior art grounds, including 
grounds replying upon the disclosure of U.S. Patent No. 6,712,873 to Bergkvist et al. 
("Bergkvist '873").. 



4. THAT I have been informed by my legal representatives that the rejections of the claims 

of the Application can be overcome by presenting evidence to the United States Patent and 
Trademark Office of my possession of our claimed invention prior to the effective date of the 
reference identified in Paragraph 3, and that said effective date has been identified to me by 
such legal representatives as June 14, 2002 (such date hereafter being referred to as the 
"Effective Date"). 



5. THAT attached in Exhibits I A and 1 B hereof are (Exhibit 1 A) a true and exact copy of a 

Japanese language three-page memorandum, with the addition of the identifier "Evidence 1" 
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at upper left subsequently added thereto, and (Exhibit IB) an accurate English language 
translation of pertinent portions thereof, documenting an internal meeting regarding 
development of the abrasives composed of metal inorganic powders, on which documents all 
dates (i.e., appearing on page 1/3 thereof) have been blacked out, but which dates are prior to 
the Effective Date as listed hereinabove; that such memorandum refers in pertinent part (i.e., 
at page 3/3) to: 

"(1) Atomization conditions" at an "angle — 30*— 20°— 10° " and "pressure;" 

"(2) Steel components" of"410M/C(C- 0.2%") -> Concept of hardness C0.01, 
Si 0.8, Mn 0.8, [and] Cr 12.5;" and 

(3) "Addition of boron 410L+B;" 
and further contains a Table at page 3/3 thereof depicting various "Demanded qualities]" - 
namely, "Single particle," "Spheroidizing," "-10pm," "Hardness," and "Heat resistance" - 
versus four "Proposed components" - namely, "(1) 410 M/C," "410L+B," "436L," and 
"Current status SUH21." 

6. THAT attached in Exhibits 2A and 2B hereof are (Exhibit 2A) a true and exact copy of a 

Japanese language three-page document entitled "Improvement of quality of S9#1000 blast 
material," with the addition of the identifier "Evidence 2" at upper left subsequently added 
thereto, and (Exhibit 2B) an accurate English language translation of pertinent portions 
thereof, documenting an atomization test, on which documents all dates have been blacked 
out, but which dates are prior to the Effective Date as listed hereinabove, that such documents 
state in pertinent part: 

(2) Test for improvement (first) 
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An atomization test was conducted with two standards of component 
systems. The selection of components was made with the aim of obtaining 
particles with a rounded shape. . . . 
(3) Test results 

(3-1) Shapes (SEM photographs) 

(A) Comparison between the current product, improved products ( 1 ) and (2) 

* ♦ * 

Both improved products (1) and (2) contain many fine powders with a 
particle size of 10pm or less because the particle size is measured before 
adjustment. Many of the large particles form aggregated (granulated) 
powders. 

(B) State in which fine powders have been removed: (state in which the particle 

size has been adjusted to 20 to 70 microns) 325/625 mesh product 

* * * 

(3-2) Comparison of powder hardness 

The powder hardnesses of the three kinds of products (i.e., the current 
product, improved product (1) and improved product (2) are under research. 
(The results will be confirmed on PATE OMITTED]). 

THAT attached in Exhibits 3 A and 3B hereof are (Exhibit 3 A) a true and exact copy of 

a Japanese language single-page document entitled "Certificate of Test," with the addition of 

the identifier "Evidence 3" at upper left subsequently added thereto, and (Exhibit 3B) an 

accurate English language translation of pertinent portions thereof, documenting an 

atomization test, on which documents all dates have been blacked out, but which dates are 

prior to the Effective Date as listed hereinabove, that such documents provide in pertinent 



Certificate of Test 

* * * 

Product name: stainless steel powder 

* * * 



Chemical component (mass %) Standard value Result value 

C MAX 0.1 50 0.059 
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(not translated) 



CI 

Si 


MAX 1.00 


0.80 


Mn 


iliV 1 AA 

MAX 1.00 


A O 1 

0.5 1 


p 

r 


IV1AA U.U**U 


a nn 


s 


MAX 0.030 


0.007 


Ni 


MAX 0.60 


0.13 


Cr 


11.00-13.50 


12.39 


O(ppm) 


(not translated) 


2500 


B 


MAX 0.5 


0.3 



Physical property 

Particle size Standard value Result val ue 

distribution (mass %) 



Over 70 


Hm 


(not translated 


2.1 


70-60 


|im 


(not translated 


2.1 


60-50 


|im 


(not translated 


5.0 


50-30 


pm 


(not translated 


25.2 


30-10 


jjm 


(not translated 


55.9 


10-5 


\m 


(not translated 


7.3 


5- 


jim 


(not translated 


1.4 


Averaged particle 


\un 


(not translated) 


24.26 


Tap density 


g/cm 3 


(not translated 


4.56 



THAT attached in Exhibits 4A and 4B hereof are (Exhibit 4A) a true and exact copy of a 
Japanese language one-page document entitled "Test results of particle size distribution" with 
the addition of the identifier "Evidence 4" at upper left subsequently added thereto, and 
(Exhibit 4B) an accurate English language translation of pertinent portions thereof, 
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documenting test results for particle size distribution" on which documents all dates have 
been blacked out, but which dates are prior to the Effective Date as listed hereinabove, that 
such documents provide in pertinent part: 

[%] Frequency Accumulating total [%] 



(Chart omitted) 



Particle diameter [\m\ 



(CH) 


Particle diameter (|jm) 


Accumulating total (%) 


Frequency (%) 


1 


1.00 


0.00 


0.00 


2 


2.00 


0.00 


0.00 


3 


3.00 


0.00 


0.00 


4 


4.00 


0.13 


0.13 


5 


5.00 


1.44 


1.31 


6 


10.00 


8.70 


7.25 


7 


15.00 


21.84 


12.64 


8 


20.00 


37.03 


15.69 


9 


25.00 


51.45 


14.42 
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10 


30.00 


64.60 


13.15 


11 


40.00 


80.37 


15.77 


12 


50.00 


89.81 


9.44 


13 


6000 

\3\J,\J\J 


95 60 


5 98 


14 


70.00 


91.92 


2.12 


15 


80.00 


99.08 


1.15 


16 


100.00 


100.00 


0.92 



THAT such disclosure in Exhibits 1A^4B about metal inorganic powders, including 
disclosure of such powders provided at "Atomization conditions" at an "angle — ► 30°— ► 20°-* 
10°" and "pressure;" with "Steel components" of "410 M/C (C - 0.2%") — Concept of 
hardness [including] C 0.01, Si 0.8, Mn 0.8, [and] Cr 12.5" and "Addition of boron;" with 
consideration given to several "[d]emanded quality[ies]" - namely, "single particle," 
"spheroidizing," "-10pm," "hardness," and "heat resistance;" produced by "atomization" ... 
"with the aim of obtaining particles with a rounded shape" to provide powders with particles 
including component percentages of "C 0.059; Si 0.80; Mn 0.81; P 0.017; S 0.007; Ni 0.13; 
Cr 12.39; and B 0.3" (Exhibits 3A-3B); with the powders ranging in size from "lOpm or less" 
(Exhibits 1 A-1B), "20 to 70 microns" (Exhibits 2A-2B), 5 to 70 pm (Exhibits 3A-3B), and 5 
to 100 microns (Exhibits 4A-4B); in the aggregate evidences conception of the inventive 
subject matter in claims 1, 23, and 24 of the Application, which relate to abrasives composed 
of metal inorganic powders as provided hereinabove. 
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As a below-named declarant, I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements are made with the knowledge that willful false statements, 
and the like, so made are punishable by fine or imprisonment, or both, under Section 1001 or 
Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



Respectfully submitted, 




TOKIHIRO SHIMURA 




9 



EXHIBIT 1A 



EXHIBIT IB 



Translation 

Evidence 1 
Page 1/3 

Thursday, March 14 

Regarding SUH-21 70J for FHP: 

(Content of the meeting at FHP in Miyazaki on Wednesday, March 13) 



Page 3/3 





Demanded quality 


Proposed 
components 


Single 
particle 


Spheroidizing 


-10pm 


Hardness 


Heat 

resistance 


(1) 410 M/C 


Good 


Good 




Good 


Fair 


(2) 410L+B 

B: 0.50% 

f should be 

confirmed 


Excellent 


Excellent 


Fair 


Fair 

+fragility 


Fair 


(3) 
436L 


Good 


Good 




Good 


Good 


Current status 
SUH21 


Fair 


Fair 


Fair 


Good 


Good 



(1) Atomization conditions 

- angle 30°^ 20°-* 10° 

- pressure 

(2) Steel components 

410 M/C (C - 0.2%) 

i 

Concept of hardness 



r 



< 



C 0.01 
Si 0.8 
Mn 0.8 
Cr 12.5 



(3) Addition of boron 
410L+B 



(4) C 0.02 
Si 0.8 
Mn 0.8 
Cr 17.5 
Mo 0.9 
Ni 0.4 



EXHIBIT 2A 



WUWH-TM/MI 



I 

Evidence 2 



8002 ^8^ 22 B" 

9&g, ^FHP<fc«K:Tfly8U*ClIV>TV>* WfxW SW1000J »C»UT, 



(l) '3W©W«*i:JI(B 


mums* 




SB* 








tflUB 












*. 


i 
i 


<3>tttt lis < vvrw***#© 













$-0©*— HJg©T*f ; 



i 











saaooo toj 




KttA0 


ATOP-MJ 






ATOP-MB 





(3) 5>x MS* 
8-1) JWWSEMW) 
<A)5M*.S» ttftA& 



NXM. »»&<2> 
(B)«©Jfc*6&* Lfc**® ; (20-70 ?;^tS3Sb^tttt) 325/625meth & 





> 



1 



3-2) ©*<D«3Jt«[ 

3U*A, MAO; *MMos«MoMflid«>«1>. 
(8J!27Bltf**»»*J© 

(4) 

(3) ■*BG>y*McT, JI«ft»K»iBSMWl<1-5tiOTtt-C 

(S> ' • • J66. 



EXHIBIT 2B 



Evidence 2 

Improvement of quality of S9#1000 blast material 



March 22, 2002 

ATMIX, Inc., Powder Production 
Department 

(1) Current problems, causes and improvements 
[table omitted] 

(2) Test for improvement (first) 
This time's first test: 

An atomization test was conducted with two standards of 
component systems. 

The selection of components was made with the aim of obtaining 
particles with a rounded shape. There was a possibility that a 
rounded shape may prevent aggregation, so the confirmation of 
that possibility was also investigated. 

However, the atomization conditions were the same as the current 
level. 

Table 1 shows a component system for this time's test material. 

Table 1: Test material component system 
[table omitted] 

(3) Test results 

(3-1) Shapes (SEM photograph) 

(A) Comparison between the current product, improved products (1) 
and (2) 



[photo] 



[photo] 



[photo] 



Current product Improved product (1) Improved product (2) 

Both improved products (1) and (2) contain many fine powders 
with a particle size of 10pm or less because the particle size is 
measured before adjustment. 

Many of the large particles form aggregated (granulated) 
powders. 

The degree of the roundness is improved compared to the current 
product. 

(B) State in which fine powders have been removed: (state in which 
the particle size has been adjusted to 20 to 70 microns) 325/625 
mesh product 



Rounded particles and aggregated particles coexist. 
Aggregated particles are formed by small particles adhering to 
large particles. 

Measures to prevent the occurrence of these aggregated 
particles will be necessary. 

(3-2) Comparison of powder hardness 

The powder hardnesses of the three kinds of products, i.e., the 
current product, improved product (1) and improved product (2) 
are under research. (The results will be confirmed on March 27). 



[photo] 



[photo] 



Improved product (1) 



Improved product (2) 



EXHIBIT 3A 



7089*11*1 



11 V. i.C I V 



Ar/vxix 



ae 



PAQE:1 



4* £ SE 91 « 



HfrB 2002/03/30 



(NO.F13Z30137A) 



warn 



: Iks . 

23V3152 
ATOP-HJ 
PF-8DF 
1 

1kg 



(mass 0 
+70 



70-60 

60-50 

50-30 

30-10 

10-5 

-5 



SI 

Mn 

P 

s 

HI 

Or 

0 Cppin) 
B 



MM 
un 
U* 
Urn 
urn 
g/o»3 



MAX 0. 160 
MAX 1.00 
MAX 1.00 
MAX 0.040 
MAX 0.030 
MAX 0.60 
11.00-13.50 

m 



m 

it 



** 
ft* 



0.069 
0.BO 
0. 61 
0.017 
0.007 
0,13 
12.36 
2500 



2.1 
2.1 
6.0 
25.2 
56.9 
7.3 
1.4 
24.46 
4.56 




EXHIBIT 3B 



Evidence 3 



Certificate of Test 



Date of issue: 03/30/2002 
Product name: stainless steel powder 

Chemical component (mass %) Standard value Result value 

C: 
SI: 
Mn: 
P: 

S: [data omitted] 

Ni: 

Cr: 

0 (ppm) 
B 

Physical property 
Particle size distribution (mass %) 

Over 70 urn 
70-60 urn 
60-50 urn 
50-30 urn 
30-10 urn 
10-5 urn 
5- urn 

Averaged particle diameter urn 
Tap density g/cm3 

We hereby certify that the above ordered product has been produced in 
accordance with the designated standards/specifications, and meets the 
requirements of the designated standards/specifications. 



Standard value Result value 



[data omitted] 



Quality control manager 
(seal) 



EXHIBIT 4A 



Evidence, H 



• V« L. L I V 



afcj 



1RUN No. lo 




AJOP-MJ.:PF-80F 


By fNo. (ID-2) 1 


2SV3182 




03/29/02 


iUB ft H 


17J2T 



CHUBT^U GRAPHITE WORKS CO. .IJD. 





90' ■ 




0.9 - 176 




833 






m 





BQJ 



40 



36 



20 



10 



o.i i. 



l 

< 



(CH> 
1 
2 

■ 3 

t 

8 
7 

9 . 

9 
10 
11 
12 
13 
14 
16 
18 



! 1.00 
2.00 
3.00 
■ 4>. 00 
\ 1 6.00 
10,00 
16.00 
20.00 
.26.00 
30.00 

• 40.00 
60.00 

• 60.00 
70.00 

i , 80.00 
< 100.00 



(*> 

0.00 

p. 00 
0.00 
0.13 
• 1.44 
9.70 
21.84 
37.03 
61 .46 
64.60 
60.87 
99.81 
'96.90 
97.92 
99.08 
100.00 



I 



L 




Tfcoo 



80 



50 



O.jOO 
0.00 
0.00 
0.13 
1.31 
7.26 
12.64 
16.99 
14.42 

13:i!l6 

16..77 
9.144 
6./99 



DV »ro,i889 



10% 
6 OK 
9 OX 
MV 

cs 



10.66 
24.49 

60.89 
27.97 
0.807 



2. 
1. 
0. 



13 
16 
92 
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EXHIBIT 4B 



Evidence 4 



Test results of particle size distribution 



Sample name (ID-1): 
Lot No. (ID-2): 
Date of measurement: 
Time of measurement: 



ATOP-MJ: PF-80F 
23V3152 
03/29/2002 
17:27 



[%] Frequency Accumulating total[%] 



[data omitted] 



Particle diameter [urn] 



(CH) Particle diameter (urn) Accumulating total (%) Frequency (%) 

[data omitted] 
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